Effects of GTP on binding of (3H) glucagon to receptors in rat hepatic plasma membranes.
In this study, we report the preparation of [3H]glucagon and its characteristics of binding to receptors in the rat liver plasma membrane. Binding of the labeled hormone is optimal at pH 7.0. In the absence of GTP, [3H]glucagon binding to receptors is slow and the time of equilibration is inversely proportional to the hormone concentration. In the presence of GTP, equilibrium is reached within 30 s regardless of hormone levels, and the kinetics of binding are in accord with the kinetics of activation of adenylate cyclase by native glucagon in the presence of the nucleotide. Equilibrium binding measurements indicate that, in the absence of GTP, the binding isotherm is sigmoidal with an apparent Kd of 2 nM. The addition of GTP results in a complex binding isotherm with about 90% of the binding sites having a considerably lower apparent dissociation constant (greater than 10 nM) and a small population of sites having high affinity for the hormone. The binding properties of [3H]glucagon are compared with those of 125I-glucagon, and the implications of the actions of GTP on glucagon binding are discussed in relation to the overall regulation of adenylate cyclase by hormone and the nucleotide.